Malaria transmission intensity and the rate of spread of chloroquine resistant Plasmodium falciparum: Why have theoretical models generated conflicting results?
The rate at which falciparum resistant malaria spreads in different transmission settings is still a controversial subject. We have assessed the spread of mutant Plasmodium falciparum parasites in six Ugandan populations with varying prevalence of chloroquine resistance (CQR), malaria transmission intensity, multiplicity of parasite clones and prevalence of CQ use. For each population, we have determined the wild and mutant allele frequency at codons 76 and 86 of the pfcrt and pfmdr1 genes, respectively. The highest frequency (median = 16.3%, range: 0.0-70.4%) of infections with two pure mutants (no wild genotype in either gene), adjusted for clone multiplicity, was observed at the extremes of malaria transmission intensity. The wild/mutant (W/M) allele ratio (an index for tracking the progression of CQR) was less than one in all sites (median = 0.51, range: 0.09-0.98) for the pfcrt-76 gene, while it was greater than one in two of six sites (median = 0.75, range: 0.4-1.6) for the pfmdr1-86 gene, suggesting that the pfcrt-76 mutants were the predominant parasites at all sites. Furthermore, the pfmdr1-86 W/M allele ratio was consistently higher than that of the pfcrt-76. The spread of mutations linked to CQR in P. falciparum commences with the pfcrt-76 gene mutations, followed later by the pfmdr1-86 gene mutations that modulate higher CQR. Such spread occurs faster at the extremes of the transmission spectrum and could explain why mathematical models have previously generated conflicting results with respect to malaria transmission intensity and spread of CQR.